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The.materials in Sections II-Y are extracted fram a report prepared 
by Putnam, Haye,s, and Bartlett under a contract with the Pesticides 
and Toxic Substances Enforcement Oivisf on. They discuss the 
methodology used in developing the statistical and analytical 
foundation for directing the i nspectfon and awareness efforts: in 
the PC3 enforcement strategy- 

The ffnal strategy reffects the ffndfttgs of the contractor study, 
nith adjuskments made'to reflect the practical experience already 
gained by the Agencyh implementf ng a PC8 enforcement program. 

The materials are offered here only to demonstrate the theoretical 
foundation of the strategy. Sorue of the report's concl~sfons 
.have been rejected fn the ff nal strategy, and some matters 
addressed in the strategy were outside the scope of the contractor 
study. 

_ 

. 

. 
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target 'groups have been scheduled based on both the 
estimated quantities of PC& coming up for a,disposal decision and 
the effectiveness of inspection activitfes in thaktarget group. 

_. 
,r’ 

Inspections were allocated to target. groups in such a way as to. 
maximize the total ,pounds of PCBs that receive proper disposal.- 

The method for dete'nnining the-optimal inspection allocation is complex 
and is explained in detail in the supporting documents. The inspection 
allocation is shown below in percentage of total inspections for a' 
given year on a national bsis. ,Tne number of actual inspections will 
,,be determined through the annual budgeting process. Because the 
geographic distribution of facilities in the industry categories 
vaties, a further reffnement of the percentages may be needed on a 
Region-by-Regjon basis. This refinement will also take place during 
the budget process,. 

Table '11-l . 

Allocated Inspections by Sector or Industry 
_ (per year, s'hown in percentage of total number of inspections) 

. 

-, 

Sect&/Industry . 

_ 

Percentage of 
Inspections 

Railroads . . . . . . . . . . . . . . . . . . . ..*.............. 
Complaints, Crises, Special Situatfons ...... 
Metals ...................................... 
Chemicals ’ . ................... -. ..... *9**.*9*.‘* 

Utilities ...... ..*.....*..............'...... 
Food and Feed ............................... 
Paper and Lumber ’ .. .......................... 

Ccmunercial- Buildings ........................ 
Stbne, Clay; and Glass ...................... 
Textiles .......................... .......... 
Mining ...................................... 
Automobile .................................. 

. e 

Approximately 16 percent of the inspection resources has been reserved 
for response to complaints, crises, and special situations. If tftere 
is an unexpected higher or lower number of such situations, the 
percentages may be adjusted evenly acruss categories. 

- 
: 

In addition, the inspections in each category shouWbe performed . 

at facilities dwned by companies qf varying sizes. When possible, 
approximately 50 percent of -the inspections should be performed at 
facilities owned by companies in the top 29 in size; 2f percent in 
the next 30 in size; and 25 percent in the rema.i ning companies. Tne 
following table shows estimates of the numbers of facilities nationally, 
arranged,by site of company. 

’ * -2- 
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Estimated Nunrber of Facilf ties 
Arranged by Size of Company 

-.. Sector/Industry ,.Facilities 

UTILITIES 
Top 4 Companies 
Next 4 Companies 
Next 12 Companies 
Next 30 Campanies 

360 
216 
4% 

571. 
Remaining hpanies 943 

,TOTAi m 

AUTOM08ILE ' 
Top 4 Companies 
Next 4 Companies 

7; T 

Remaining Companies 163 
TOTAL, m 

Cl@!ICAK 
Top 4 Companies 495 
'Next 4 Companies 256 
Next 12 Campanies 311 
Next 30 Companies 
Remaining Companies 1,:: 

TOTAL 2,-Qts9 

FOOO 
Top 4 Companies . 78f 
Next 4 Companies 393 
Next 12 Companies 
Next 30 Companies ;: 

. 

Remaining Campanies 11,562 
TOTAL- 

METALS 
Top 4. Companies 
Nest 4 Companies 
Next.12. Campanies 
Next 30 Campanies 
Reining Companies 

TOTAL 

MINING 
Top 4 Companies 
Next 4 Campkies 
Next 12 Campanies 
Next 30 Companies 
Remaining Cdmpanies 

TOTAL 

398 
I37 
277 
327 

2,201 
-3,330 

1,620 
660 
720 

3,000 

q% 

, 

Sector/Industry. , Facilities 

PAPER AN0 LUMBER j 

Top 4 Companies 452 
Next 4 Companies 316 
Next 1.2 Companies 509 
Next 30 Campanies 588 
Remaining Companies 9,436 

TOTAL \1,301 

STONE,,CLAY, AN0 GLASS- 
Top 4 Companies 
Next'4 Campanies 
Next 12 Companies 
Next 30 Companies 
Remaining Companies 

TOTAL 

TEXT?-= - 

Top 4 Companies 
Next 4,Campanies - 
Next 12 Campanies 
Next 30 Companies 
Remaining Companies 

TOT& 

366. 
169. 
237 
316 

1,404 
2,492 

236 
149 
249 

2,:;: 
3,107 

-. -3- 



Insoectfon 

-,. 

The neutral administrative inspection scheme identifies the individual 
sectors to be inspected, and targets a proportion of inspections in 
each sector'to companies of varying sizes. Although facilities selected 
for routine inspection should be part of a.targeted segment, the Regions 
may apply other neutral criteria, such as geographic considerations, 
before making the random se1 ections. 

From time to.time, a special, more intensive inspection effort 
L needed fn a target or non-target group, such as in response to 

new infarmatfon regarding potentfally widespread contamination 

may 

from ( 

a particular. source.‘ In such cases, PTSED nil provide sufficient 
tnformatfoti,to the Regions $out the target group and any special - 

instruCfons required so that the special inspection program can be 
iniplemented,_ ~ . 

T'he Agency also receik numerous tips and complaints regarding 
possible PC8 violations. The priority given to responding to 

. tfiese situations is to be based on the severity of the environmental 
hazard posed by the condition, to the .extent that it can be determined 
without on-&e investj gation. 'In some cases, an,imedi ate inspection 
will be indicated. The response to less severe problems may range 
'from cmtacting the facility by telephone or correspondence to scheduling 
of a compliance monitoring inspection as part of the Region's routine 
inspection plan. \. 

When required, the percentages of resources allocated may be adjusted 
evenly ?cross the target groups to meet-unanticipated increases or 

: decreases in the number of inspections needed for special situations. 

. 
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The materials on the following pages are extracted from: 

. 

TSCA/PCB ENFORCEMEM STRATEGY 

n Prepared by 
-. 

Putnam, Hayes and BartlettJnq. 
-'Boston, Massachusetts 

De&tier, 1979 

Unde: a contract with 

Pestfcides tind Toxic Substances Enforcement qivision 
>. Offfce of Enforcement 

U.S. Environmental Protection Agency , 

. 
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II Development of Target Groutis . 
. . . 

_ 
_ . 

.- 

The najoiity of the. PCS's currexky in service are' . 
dontained .in transformers and large capacitors installed between 

the years 1945 and 1975.1 While small quantitie3 of PCB's 4re in 

service in other uses, the disposal of .these ‘PCS’s is not requ{ 

l&d due to tieir small quantities and/or low concentrations. 

The enforcement +strat& must, thkefore,' concentrate on the 

proper disposal &' PCBis in-transformers and large capkitor-s 2. . .’ .* 
: 

. “3 * 
. . 

In order 'tb develop an enforcementL strategy that insures ?, 
the proper dispsal bf PCWS contained in transfamers and capatii- - 

tors, 'E2A must know where the ti'ansformers and Capacitors are. 

located and when PCB's contained in the equipment wili require a 

disposal decision. Since &PA does" .not have, detailed' information 

in these areas, it was necessa+-,y to'estimate where this equitient . 

is likely to be located and when it will, be.removed froxm service. 

‘PHE hasdeveloped such projections' for 47 taxget groupi. 
.,_ . ., . .- ._ : . . : L' 

For 'the 'pur+ses of this- analysisr. 'a- targee. group is 

defined as a s;15segment 0.; Fndus$rial firms, utilities, :aiLzoads 

dr co&ercizl' build.!ngs. Exhibit If-l ~illcst~ates the target 

groups used by PZB. '.A.s shown. ix Exhibit iILl, eaCS industsy in, 

Lbe .tidustrial sector and the utility sector. is divided into 'five 

target groups based on size' of‘fi,m, T&e coxmercfal and railroad 

sectors are each treated as a single target group- . 
. 

: . . ,,. ~ ._ 

. 

:--After 1975, Xonsanto, the prim& markfacturer' of X3's, ceased. 
production of these compounds. 

2Ssall capacitors may be dispsed of as municipal solid waste and 
hence, are not considered 43 bAG enforceznent strategy. d.1 
further rsference to capacitiis in this re_aort ref$rs to $arqe 
high and low voltage capacitors. , 

. 

: 

1 
--_ t ._ -.. ._ .________. ._ 
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The rwnainder of this chapter presents: 
. 

0 PHB estimates of' the number of PC3 ttans- 
fomers and capacitors by target group .in 
'service in 1979,. 

t 

l ’ PHB estimates of the p&nds of PCB's r& 
quiring disposal. decisions each yeas by 
sector, and . _:’ . 

: - :. 

* 'the methoaol~gy used by PHB to- derive these . ‘- . 

estimates. . ’ :. 
. ._ .: 

-’ _ 
. . : 

. ‘:. 1 _.. 
. . . : ‘_ ‘. 

TRaJsmRHBRs Am CaPAcIToBs : ., 

BY'TARGET Gxoop t. 
k”, 

‘. _ . . . .- 
. - 

For e&A ‘target group, ‘-* de nunikr of PC~~~tZ&&iers 

and capacitors. in service in 1979 is presented in Exhibits II-2 
_ 

and X-3, respkctikely: As can be seen in these exhibits, 31 
. 

percent of all ~~~transformers and. 45 percerrt df ‘all capacitors 
. 

in service in 1979 are owned by utilities. Cther major users of 

PC3 equipmeat include the entire industrial sector and commercial 

buiIdings. Withkz the industrial sector, the majority of PCS 

eQuipm&t is owned by the metals, khemicals, 2nd paper and lumber 

industries. \. _ , _‘.. 

__’ I 
. 

. 

. _..;L.;. . . 
. . 

. ” 

For some industries; the ownership of PC8 equipment 'is 

highly concentrated, For exqle,' it iS estizated._.that 93 percent 

._- of all of the PC3 trankformers and capacitors in tie automobde 

indust& axe owned by the fad largest firzs in the industry!, 

HoweGer , for some industries, such as food, a such..smaUer *ottion 
5' 

,of the industzy's PC3 'equi=;nsnt' is concentrated in the four 

largest fkns, I - 
: 

Since EPA's enfo.rceslent strategy mst izupact decisions 

made at the ,blant level,. it is also useful .tD project the n&er 

of transformers and capacitors +r plant ir, each target group. 

: 
-T- 

J- 
,I 

c-_ --i .- _ 



_ ^ _ - -- . . . . . ._._ . ..!~._._. -d.L.7*. . 

* 

These estimates are 

illustrated in theje 

ranges from 0.1 to 

number of capacitors 

REQUIRED DfS2OSU 
DECISIONS *BP’ XEAEZ 

: 

presented' in .&ibits 11-4 and 1X-5. 

. * 

As is 

figures, the number of transformers per plant 

39.9 for the different target. groups.1 The 

673.5. per plant ranges from 1.6 to 

‘Exhibit I46 presents estimates of the 

of PCB's requiring diqosal decisions each year 
b -_ 

. - 

nfznber 'of.pounds~' 

for each sector, ’ 

These projections were developed- .to- determine .if. significdnt 

differences in timing existed among sectors which might allow 

enforoement activities to be concentrated. in certain areas at 

sgecific times. , With the exception of raikoads, however,. signifS._ 

cant .&antities'of PCS's are coming up for disposal decisions each _ 
year for the next two decades. Thus, enfbrcement activities 'Icust;_' 

b&n imediately and,must continue over the iong k-m. - 1 

.: . 

. 

The PCB regtiations essentially prohibit 
the use Of 

PCB's in railroads after' I January 1982, As illustrated in 

khibit X-6, 3.6 million pctinds of 'PCB's will be renoved from- 

s&?ke over the-1979 to 1981 period. It is, therefore, necessary- 

to. quickly implmqt. enforcement activities in tSe railroad 

sector. .Resources so allocated, .however, will be available for 

0tSer uses after L981. . . _a L_ . 
_ _ . . 

The pbunds 05. PC'B's requiring disposal decisions in 

utilities and commercial buildings 'rises steadily from'1979 to a 

,eeak' of'8 million pounds in 1992 and 6.5 zillion sounds in 1990,. 

re.spectively. 'This suggests. that tie &2A should glan a. lor,g te-m 

eqfdrcenent program for the utility and csnxercial sectors. 

-: 

IAs discussed below, the railroad' and cmzercial building sectors 
present: utiique' enforcement Groblems. ior this reasqn, these 

, sectors are excluded frczz this plant-specific afialysis. 

a- _ - -- , 
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Bower, 
.P 

there are still 'significant amounts of FCB's being 

,released prior to'. the peak; and hence, .the start of the enforce- 

ment program should not be delayed. 
. . 

The industrial sector poses the most immediate threat of 

tiproper disposal of PC8'kW .It is; therefore, crucial to promptly 

Fmpl;ement the enforcement strategy for the industrial; target 
- 

groups. . . - . .-_r- _‘. ._. 
. . . _ ‘_ . . 

‘_ 

~ODOL~F(JRD~G .‘. :..-. - ._‘-.- -i .k 
&!3m!rES 

capacitor 

BX~GRODPS 
a . -a _ - 

. 
-.. 

. - 
. . 

‘. 

_.. . . 

There currently' exist io..records of PCB transformer and 

insthUations by target grouti. -It-was therefore necas- 

sary to estimate for each target group the nmher of tzamafomers 

and capacitors installed each year, the number of tramformers and 

capacitors which were still. in 'service' at,. the end of 1979 and, 
. 

finally, when each 'of these- transformers' anb capacitors would be . 

removed from s&vice. The methodology for doing this is described 

briefly below.1 . . 

. 

I 
* . 

. : I 

Transformers are used to step up or step down the 

voltage level of a current of electricity. Capacitors ace used to 

regulate the -flow of electxic currekt. Since both transformers 

and cqiacitors are used I. to conduct or. teguL.ate the flow of 

ele&icity, it. wag assumed that the installation of tzansformeks 

and. capacitors within each sector and industry would be procor- 

tio&l to that sector or industry's use of electzici.ty.'-hus, 

esti;rtates of total existing PC3 txansforners' and capacitors 

previous work by Versar, Xnc., were allocated to sectors 

*industries based on electricit- use. 

from 

and 

1~ znore detailed discussion is presented in Appendix A. 
_. 

. ‘\ 
4- ; ‘- 

-j..--?- . ~_c._‘:-_._ -_....--..&,a: _-.- . __ ._. . . - -_a _a. _ . _ 

-2 T. 
_~ __.._. 
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Once' the 

installationsi were 

installations 'each 

determined. These 

total exiskng, P&J capacftor and transformer 

determined‘ for each industry, the number of 

year over' the period from 1945 to 1975 was 

years were selected since they represent the 

period in which. PCB-containing e&pent was manufactured. and 

sold. The number of installations in each year of this period was 

es&mated using the pattern of the' sector or industry's capital. 

expenditures, A computer simulation pr.ogram: then was_ used to . . 
project. the year in 'which the equipment would be removed from 

service given the initial installation date.,an. average 'failure . 

rkte and ‘an average .life@ne.l Note that' no specific adjusment 

was made for possible early ,removal motivated by EPA regulations 

or o+her factors. 
. 

_’ 

: . . . . . 

large nmber of firm within each industry. 

fim'sizes, PFiB next allocated the-n&bar of 

capakitors existing, in. 1979. to target groups 

. 

Due to the 

and the diversity of 

PC3 transfomers aqd 

within each industry, To define the target groups of interest 

witXn each industry,' two steps were taken:2 _ 
. 

1. Subsegkents: of the industry which represent 
the ten largest users3 of electricity within _\ 
each industry were selected. 

. 
.I , 

: 

kn. the case of transfo.&ers, the lifetime ,may be extended by 
several years by rebuilding the tzansformet at the end of its. 
igitidL service 1if.e. 'If tie transformer was rebuilt griot to 
197's, it was assumed that the PC9 fluid was replaced in kind,. 
After. 1975, it was assumed that the replacement fluid did not 
contain PCB's. If the transforser is rebuilt, the PCB’s initially 
in the transformer are removed frcm service at that time'. 

2See A_cgendix A for a mot e detailed explanation of this procedure- 

here .by fbur-digit Starzdard Industrial CLassi- 
. 

3Users are defined 
fication code (SIC) 

, 
. 

I 

_._. . _. - _ _ _ -.. : :. ,.. - ._._. _ -._ ~. -_ -- -e--w.. 
-- -‘--. - --- _. 
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._ 2. _ The plants within * these *ten largest elec- ’ 

tricity users were divided into the five *. 
(7.‘. * - target groups defined in Exhibit 11-l. 
\ .: 

’ 

. 
St was assum'd that the subsegments selected within the indusfry 

would have all of the PCS transformers and capacitors within that 

industry. Puzthet, acrqss the five target grbrips th& number of 

PCS ‘transformers. and capacitors was assumed to be proportional to 
. 
'. 0utput.l For examghe', if the. four 1argest'fim.s (the first target 

group) accounted. fbr twenty percent of. the output of. all five 

.target group&., twenty percent of the PCB transformers. and capaci- 
, 
tars are assumed to be in plants owned by ;hese four firms. . ! :*: - 

. . . . . : 

. :., 

The. utility sector was &o divided into five. target' 

groups in ‘the manner d,escribed above,. while the conxer,$iaL .and 
. 

railroad' sectors were each defined as a single target group. 'The 

time pattern of PCE disposti decisions was assumed to be the same 

for each target'group within an industry or se&or: ’ . _. 
_ *_-_ . .’ 

: 
. .-+ 

_’ . 

. . 

.- 

. 

: 
.; 

I 

. 

. 

1Dollar value of shipments is a w.ideiy accepted meastire of output 
and was used for'each target group. 

. I 

. 

.T 
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SECTOR 

I 
INW~TRIAL 

I+ 

I 

UT1 LITI ES 

. TARGET c;llOUPS FOR TsCA/PCB ENFORCEMENT GTwTEC% _ . 

INDUSTRY TARGET GROUP ', 
. . . 

Stone, Clay-,and Glaee 
Food 
Mfniog 
Textile8 . 
Paper and Lumber 
Netale ,’ 
Chemicqls 
Automobile@ , . 

Four largeet compqnies within an industry, 
Next four companies within an industry. 
Next twelve companie? yithin an industry. 

y companies within an industry. 
Remainipg coppanieg within zin fndustry. . . 

’ 

. 

. 

Pour largest .utilj$ieg within an industry, 
Next four utilitiss within an industry, 
Next twelve Ltilities,within an industry. 
Next thirty ptilitiee within an industry.. 
Remaining utilities within an industry. 

. 
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, - 
sz.354 
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PCB'S REMOVED FROH SERVICE " n 
1979 - 2005 

TRANSFORMERS AND CAPACITORS BY SECTOR 
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III The Awareness Component 
. I 

. . 
The objective of the awareness component of the PCB 

enforcement strategy is to maximize 'voluntary compliance; that 'is, 

to encourage compliance at a plant .or facility in the absence of 
/ 

any direct enforcement effort there. 
* . 

. . . * 

Awareness efforts aimed at individuals. who will make PC8 

disposal decisions. are one of the major. enforceznent tools avail-S, 

.’ able to EPA. -Altfrough such efforts -can be very inexpensive on a 

per p2& or- per- firm basisC their effect/veness is likely.to be.. - 

limited unless the' susiected cause of noncompliance is. lack of 

knowledg~e about the TSCA/?Ca regulations, the sanctions available 

to EPAp or the Agency's enforcement efforts. Thus, to maximizes 

the overall effectiveness, of E?A's PC3 enforcement efforts,. re- . 

sources' should be spent on.awareness efforts which are_ ahed at 

target groups, industries. or sectors where .t!xese problems arise,. 

.; . . 

There are two parts to the recommended awareness com- 

ponen,t 7. tie distribution, of_ PC3 . information and inspection 

StiFrt. Each of these 9art.s is described below. These awareness 

activities should 'be considered as continuing efforts by the 

Agency. 

. 

. 
: . 

The first part of the awareness component attempts to. 

increase knowledge of the PC3 regulations, diqosal opti'ons, and 

enforcement efforts among those. industries, that have a large 

I, amount of PC3 egipent. There 

* 

The initial level of 

are two levels to this effort, . 

the e+or* a_ c -dill be ciizected tr;whrd 

industries where current levels of awareness are Icw. Zese 

industries must be inforsled, through ~communication with ccmgany 

headquarters and/or plants, of tie following issues: 

,* 
_ 

‘.. -:--..-~3*- --P._. ,... _ _-_-. _. --.._B.._ _ “.; - __. .- - __ __ _ . __. 
..-.- _.-..-. _ TV._. .‘.. -._._- ___ ‘_ . . . _ 

.- - -_ 
.~ --..1._ 

_.. _ 

. 



l The health hazards'of exposure 'to PCI3's,* 

0 5’ The dispbsal, marking and recordkeeping 
rwulations, 

l iul interpretation of what actions are 
.required by the regulations, and . 

m- -* A discussion. of -tie sanctions available to 
l the Age&J in the event of noncompliance. ,. ,. ;_ 

‘; 
.: 

. 

Facilities should also be" instructed ox how. to con&t EPA w&n : 

Q2estions'arise apout the PCS program.. -x_+ : . 

-‘, 
. 

. 
. . 

'Selection of"the industries which will be- the pGincipal 

beneficiaries of this part of the-awaieness component is based on 

several iaeasures of current knowledge. The information neede'd to"' 

rank fhe industries Gas. provided in'most cases by intgrviews' with' 

.industry representatives, . . 
. . . . . .: -. 

. I' 

The intervie; respnses show .th$ certain industries 

have far better information about ?Ca@s than do others, as indi- 

cat& in ,the table below, There ara three basic .levels of aware- 

ness u?on which .industries were ranked. Pirst is a a .bdsic 

knowledge of’X9’s. as a hazardous cheraical substance; second is 

knowledT;e of the PC3 regulations and the compliance requirenents; 

and third is awareness -of tie possible costs of compliance on the 

kidustzy. .. .’ 

. 
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. TABLE III-1 ’ ” : 
. . 

INDUSTRY AWAiENESS OF PCB'S 

. 

.AWAREZ?ESS 
PCS'S A * 

Utilities 

Textties 

Paper. .. 
Stone,.. clay & Glass 

NO 
A-ES’S 

steel 

Non-ferrous-:4ettis 

Railroads 
,. 

-'Food 
L ‘. 
: 

Automobiles 

* 
. 

. ‘. 

. 

. 

Cormercidi' Buil'dings+ e 

CheLcals ,. 1 

Mining 

HAZARDOUS PCE 
CHEMICAI, REGOWTIONS 

i..' '_ l 
.. ', 

-. 
0' . &*' ._ . . 

cosToP .‘< 
,COMPLIANCE. 

. 
. 

0 0. 0 

*- * ” 

.' _ '. . . 
'. 0: 0. 

!.' 

. 
'. 

l 

l . '_ 
. 

0 0 . . 

0. 

‘* 

. 
‘. 

- 

.- . 
. . . 

-.. - 
. _- 

‘.’ 

. 

. 

.. 
: 

Those indusgies that already imow about the nature of 
,’ 

?CB's and about the regulations are as aware. as the'fizst level of 

the ?C3- awareness program .couJ.d. sake tiera. The resources dedi- 

cat&- to this level should therefore concentrate ori the industzies 

or sectors which appear to be relatively ignorant of '&eir can- 

pliance~requirernentss, These industries, based on the table above, 

are: 

. 
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. 

/-.- . - 
0 Textiles 

\ 
l I . Stone, Clay'and Glass‘ 

a’ Non-Ferrous Metals 

l Sailroads . 

c -* Commercial Buildings 
. 

‘. 

. 

. _.. 
. 

L. - 

The second level. trf effort is the provision of u@ated 

infomation about PCE's and PC3 issues.. Such ixiformation. should 
. _ b; distributed, possibly. ,+rough large audience. publicity tech- 

. niques, to all -cI3 user: iqdustries, PCB users should also be kept 

iaformed of their legal disposal options. Some- optidns;'such ‘as 

the bgening of new approved incinerators or storage facili&s, _ 

-may lower tfie costs of compliance and thus furt.@er encourage 

voluntary conp~i2Ilce. . . ‘. - 
_ . . . . . 

. . ‘: . 
: * .-.... . 

I31sXCT1m sz?PQRzY “. ‘_ 
. . . 

. . 

. . . . . 

The second part of the' overar' awareness' compcnerlt 

directs fnfomation specifically toward tie target groups re- 

ceiving inspection. activity. me succesti- of the inspection 

component : elies strongly on the assumption that decision -makers 

in target groups will make the choice for proper disgosai ody if 

they are awar'e of their Likelihood of inkqectior+ theit costs of 

compliake and kAe likely fine should a tiolation be detected. 

Providing and u@ating this infomation is therefore an impcttant 

part of the awareness effort, 

.The Agency can rely on B rivate chaqkls of communication 

to distribute in;:ortant inforzuation. (such as. X3 compliance costs j 
to target group, members 05 ;3ore organized hdustries. Sow ever t 
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The information used. to determine which industries are 

.1&k&y .<b ..have poor comur&ation, and. whefe, therefore; special ’ 

etiort &s required, .was taken from interviews with industry 

repIesentativ&, 1:ndust-q associations were question&. about the 

existance af regular and frequent channels of communication (f63 

example, industry newsletter) and whether environmental committees. 

- existed and distributed environmental inform&ion. The results 

are shown below. ’ . . . . . _ 
.- - 

. . 

TABLE III-2 
- . 

. . 

.INDCJSTRZ COWUNICATION CBANNELS 
. 

. 

LSTTLE 

‘. 

NCKS- 

- . 

CCMMUNI- 
CATION LETTERS 

OTBER 
C~mNXELS 

Utilities i 

Textiles 

Paper 
S'tqne, Ciiy & Glass. 

Non-Ferrous Ketals 

Railroads' 

Food* 

Automobiles 

Comercial Buildings* 

Chemicals 

Yinin+ 

Steel 

*Estiratecl. 

l 

0 

* 

0 

0 

l 

0 

0 

0 

e 

0 

i 

. 

-_ _ 

- 
‘. -2 : _- , -- _. - 

. 1 

special efforts should be undertaken for ,the target groups within 

those. industries when ,comunication among members is limited, 
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. 
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. 
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Target groups ih industries which have at least one form 

of regular and/or frequent communication and in addition have a 

formal committee which keeps members alert to environmental is&es 

are likely to learn of PCB developments on. their own. However, . 

'target groups in 'industries without such, organization 'may not. 

Shese industries, whose target 

efforts, are: 
. 

. . 

&oups will need 

.o Textiles ._ 
0 Stone, Clay and Glass 

0 Non-Perrqus i%tals * 

0 Railroads 
&, Food 

l , Commercial Builltiings 

I * 

. 

- _ 

. 

. . 

. . . 

=a . . 

. 

. : 

. 

extra 

: 

::. I 

- 

. 

awareness 

. . 

‘. _. 

.I 

. 
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IV The Inspection Comment 

. 
. 

The objective of . the ins&ction componenk of the 

TSCA/PCB enforcement strategy is to provide a direct physical 

presence at a sufficient number of plants and facilities where PCs 
d$pos& decisions are made to insure *fompLiance with the regula- 

tions. The impact of a single inspection is not. Limited to the 

site inspected. 
. Rather, it combines with Bli other inspections to' ., 

build a perceived' risk &f discovery and resulting sanction that is 

sqfficient to encourage.. decision makers faced with PCB disposal 

decisions to favor compliance over noncompiianc& ‘. 

Inspection& 

available to EPA. 

activities have been 

_ . - 

are one 

Research 

found to 

of d'variety of enformznent tools 

by* PHB indicated that inspection ’ 

be effective by a numberiof regt+& 

tory agencies, In partictiar, the 5s. 'Food and Drug Admfnistra- 

tion (FDA) has carried out research -conc2rning the relative 

effectivkess of a variety of inspection ‘pGgrams.l This research 

indicated se&al important considerations for the developent of 

tie TSCA/PCS inspection component: . 
.‘( 

: 

1* Inspections based"solely .on' complaints were 
found to be a poor use of the FDA's re- 
sources. 

. . I 

.2I Imp&&ions which were. followed up bi a 
letter to' the' company's headquarters (not the 
site inspected) ~umnari;zing the results of 
the inspection, the required action', and the 
possible sanctions for continued noncompli-. 
ante were ~particularly effective, 

. 
. 

LSee Appendix 3 for further information on the FDA results. 

. 
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TSCA/PCB 

Inspections which~concluded with the issue of 
,a formal citation actually hindered‘ quick 
remedy of the violation. 

+ 

As des'cribed in Chapter I, the overall goal of the. 

enfotcement stra,tegy is to ninimiqe tie mount of PCB's 

to ,Ue envrizonment through minimizing disposal. viola- 

Other technical violations 05 the .regulations, although 

important, are not as. cr%tical as. ‘illegal disposal. Jt,is diffi- 

released 

Aions, 

.- 
. 

. 
. 

. 
. . 

‘_ ; 

cult, bweuer, to implem&t irppection activities so as to detect 

disposal violat+ons directly. TO solve .&his difficulty, the _, 

inspection component as well as the kn'tise enforcement strategy 

depends tipon Pea records k.an acceptable indicator and motivator 

of compliance, Maintenance of accurate records by a pbnt or 
facility provides a’mbasure of overall tiompliance as well as dn ’ 

Micatar and' audit, trail for sgeciEic violations. The: practical 

intent of the inspection component, therefore, ,is to foster and 

tierify tie creatidn and maintenance of' complke ,ar.d accurate PC3 

records, . . . . . _.. : I_ 
i 

.The inspection coconent will focus on thee categories 

af sectors and indus,tries which reqire diffxent apprbches to 

inspection. Each of these approaches, however, sacks to maxinize 

inspection effectiveness by allocating inssections t0 'target 

groups where the inspection wiil be most effective in caustig 

-PC3's ta be disposed of properly. The fits'; category includes 

a11 titi3ity and industridl users of PC3 transfomers an& 

capacitors, ,. The second is made 1;~ of comcezcial buildings &at - 

use: PCS equipment.,' 3ailroad-s that use PCB transfomer-equipped ' 

locomotives comprise tie tiird category. In addi" cian, scliie 
. ms3ectian resources will be. allccatzd t:, com@laint reqonse 'arid 

emesTe3cy situations. me remainder of this ckapter presents the 

recomner.&ed inspection activity in each of thtise areas. 

_. 
-2% 

-r- 

7 ‘.. 
_ ,, __ .._~~_r _*-_.- _a ‘_-CT-- ‘-,-” --A--. -‘I’ 

. 
_  

-,- - 

I .__. 
_. -. 

. 
_ 



. Utility and industrial users contain the largest numbers 

of PCB transformers and capaci&ts, and inspection activity in 

target groups in these two -sectors is found to be relatively 

effective. The mater-i;& belbw- describes the -activities carried 

. -dCt on an ippection: and the scheduling gf inspections to sgecific 

. . tmget groups. 

- ', 
Jnspection Activities . . . 

_‘: * , 
. 

- 

Most inspections. -will be 

records 03 X9 equipen% are sampled 

types of the. b&sic audit inspection, 

audit inspections in. which 

and verified. There. are two 1 

wkich are distixiguishti' fmn 

each other.,'by the kind'of FCB equiptent of pri$ary interest. In 

the first t&e,. the inspector will.audit all recordi but. will 

verify transformer records bnly. In the second, the insgection 

will verifi both transformer a,nd capacitor records; This .t-yp iS 

termed a "joint" inspection, In both types of izsg&tions-, all 

records', wif', be. examined by tke ,.i.n.ssector,, The fundamental 

difference in inspection &es lies in which records will be. 

Fhysicaily verified, - . . 

A distinction was made between these two types due to 

their .cost dif,'erential, which becomes. wortant when inspection 

resources *are distributed to achieve maxislum effectiveness-. 

Although the. exact costs of the t*o tmes is' pot ctlrr&ztLy knowh, 

if is clear tiat a joint 

must he mere expensive. 

i&ection czsts 50 percent 

inspection, which. rec_uir.es aore tiinc, 

Thus, it was ‘assumed 

make than a transfoner 

that- a joint 

ir,sgection. 

. . 

-2 
-- . . . -. .__ _.. . . 
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In both types of inspection, similar activities 

per'formed. An audit of the records kept for each .piece 

must be 

of PCB 

. 

equipment must be perfomed,:and in addition, a certain proportion 

of the entries 'will be verified .by a physical check. Both of 
. 

these procedures are described in more detail. below. 

.m‘ *_’ 

. 
. . 

Record Audits .’ . . 
. . 

. . 

. In all inspections the inspector is required to examine 

the plant's PCQ.records, The inspector sbali';evaluate the records 

for. compliance, for 'accuracy, 2nd for. comple$eness. 
. Any suspi- : 

Cious entries, or any missing entries, will.be -investigated. 
. 

Y-‘ -__ 
. 

. 

The inspect& will also ma&e a -comparatiGe evaluation. 

&en historical records are available, they must be uied in con- . . 

junction with the present records to determine that a 'complete 

audit trail exists for all PCB equipment.. , ,’ 
._ _ 

_ _. ?’ 

In -addition, the inspectok should compare. the plant 

records.: of the numbers and size of"PC3 .equipent owned' against 

standards for a representative plant. These standards should be 

deeeloped by E?A based 01% analysis which, given any specific 

industry and _p.lant configuration, CM' indicate tie nmber of PCS 

transformers and large capacitors tiat should be present. T3e 

inspector wit match the recorded equipment, inventory to the 

expected; significant deviations from the standards will be 

investigated. 

Inventory Audits . 

A certain proportion of tie records will be verified by 

a, physical check for PC3 egu+pment. Using'tbe inventory of PC3 

. 
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equipment shown in the'. records, th& inspector shall physically -" 
inspect a representative sample of 'transformers and/or. Large 

capacitors. The inspector should verify the presence.of the equip- 

nent and, in some cases, the PCS. content of the equipment (through 

chemical analysis)'. The proportions to be so' checked should be 

,statistic&ly de-termined ‘to 'achieve a minimum level of confidence 

r-karding the overall: accuracy of the records,- 

Inspe&ion~ ‘Scheduling 

. : 
*: 

The goal .of .the inspection. s&hedtitig method' 'is .td. ’ 

:allocate -limited' 

as to cause the 

of PcB!s; This 

inspection rescurces to specific t&get groups so- 

proper .dfsposal of the largest possible quantity 

requires that inspctions be allocated .to the 

target groups in which they will be'most efhctive. Estimating 

the 'effectiveness of .an inspection. requires, Ei analysis of the 

compliance' decision and the, factors that -i=lfLuence it, The 
. 

: compliance decision is made .by FC3 equipment oiJners based on. '.a 

variety of economic ana 'noneconomic factors. ?98 has considered 

both of these t-ages* of factors in calculating. an' inspection 

efficiency for, eact; target group. The inspection efficiencies are, 

used to develop a schedule of reccmended inszwtions per 'year by. 

target group. The steps in the determination of the inspection 

efficiencies and L:te sched'tiing of inspections, and a brief 

descript2on of. each, are present+ below, ’ 

, ’ ‘* 

step I: Consideration of 
E&nomic Factors 

- 

The 

considered as 

.ecunomic risk 

compliance decisicn based on economic factors is 

a choice between the cast of compliance and the 

of noncompliance, The ecorzomic risk of non&u- 

pliance is a function of the perceived probabzity of inspection, 

._ -_ -2: 
. --.- -.- -.-_ ._ - _ -.. __ - -_.- _-. _ _ .-. r.2. _ .___ L_. _‘.‘L - 

, 
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_ the d,yation of the inspecCion effort, and the magnitude of thy 

likely penalty if a violation i& detected.1 The perceived proba- 

bility of inspection must be large enough, given the duration of 

the effort and the likely fine, to induce decision makers tc 

select compliance based on .economi& factors. The probability of 

inspection, given es&&&es of duration and penalty, required tc 
~ . 

.Asure the proper. disposal of. a target group's PCB"s can be 
c 

calculated. The number of inspections required 

probability is the. required ntPriber of inspections 

compliance based on economic factdrs, -i 3 
. 

to achieve. this 

to achieve- full: 

. Step 2% Consideration of . 

: Honeconunic Fdctms 

. 

Noneconomic factors affect the decision maker's Ukeli- 

. 

hood of compliance irrespective of economic considerations. Such 

.' noneconomic factors include the decision-maker's level of aware-- 

ness of the regulatiocs dtid of ttie. PC9 problem 2s a whole., the 

quality of comunicaticns cdannels available to t.?e decision maker 

'which effect the availability .of information rtquired. to make 

informed decisions and .the decision maker's' attitcdes toward com- 

u pliance as reflected' in his. histsrical behavior when confronted 

( with environmental regulations. These factors are assessed‘ and 

combined to determine a relative likelihooh of ccmpliance for each 

sector .and incustry 'based, on noneconomic factors. This relative 

likelihood is then used kb adjust the required' nmbers ok inspec- 

tions f&r each target group to arrive at inspection requirements 

that reflect. both econotiic and noneconomic factors. 

A:Por the purposes of this 
.ticns are- always detet$ed 
noncomplying facility. 

analysis, PHB has ass;zlled that viola- 
if an inspection if gerforned at a 

1 

, 
: 

._ 
-3 

‘. . 



step 

I- 

/ 

adjusied 

. 

3: 'Scheduling Inspec$ions ’ l 

. 

Dividing 1 the ta'rget group's quantity of PCB'S by the 

number of inspections required yi'elds an "inspection 

l 

efficiency" for that target group. The inspection efficiencies 

are used in a computer model &ich allocates a fived quantity. of 

Ltspction xesuurces ,to,, tar.get groups in a manher which maximizes 

'the 'quantity of PCB's properly disposed. 

utilities 

*below. 

S&P I: * 

‘. 
. . 

These steps "in the -inspection scheduling method for 

and other* industrial users are descrjbed in more.'detail 
. . ‘. - 

. :. 
.- . -..: . .’ 

c&smmm op ; 

ECONOHIC FACTORS t 

The 'ccmpliance~decision is made aft&r the .con~fderation 

I by the decision maker of' the economic and non&zonomic raniffca- . 

all options involving ccmpliance ard. nonccm~liance, The ’ 

factors cause the decision maker to view the c&liance 

as an economic: choice betveen the cast of compliantie and 

tioris of 
. . 

economic 

decision 

the economic risk of 'noncompliance. The econonically rational 
1 , 

decision maker will con~ply wibh the law only when his cost of _ 

compliance is less than the economic risk of noncomplitice. . 

The c&of compliance is the sum of the various cdsts 

asspciaked with the proper disposal of PC3 equiment. 9ese casts 

may include the cost 'of retroiilling a transformer to lower i2s 

PC3 content, the cost. of incinera ting or otherwise disposing of, 

or storing, PC8 fLuids. the implicit cost of preznatnreiy disposirzg 
I 

of PCB equipment, and other related costs. The cost of conplianca 

,may also vary among sevcal cszipliazce optiqns, all of which ar= 
. within the law. 

. . 

\ 
/ 

. 

r : 
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-The economic risk bf noncompliance depends upon the: risk 

of being inspected in any given year, and the, dollar value.of the -: 
!' fine imposed if caught. For' example, if there is a one-year 

inspection program in which there is a TO percent chance of being 

inspected and 

the eqected 

effart will 

the fine if caught is $SO,OOO,. the economic risk. (or 

cost of noncompliance) .is $5,000. EPA's inspection 

continue, however, into the foreskeable future in '. : 

order insure proper of that be 9 
I from service in the next ten to twenty years. In a multi-year 

‘inspection effort"there is'a:risk of inspec_tion and discovery 'in 
. 

'each year of, inspection activity. This 'makes the total economic 

risk of noncompliance considerably greater and .allows 

bikty of inspection in each year of the program to be 

would have been required to cteate the same perceived 

single year. ’ : 
*. - 

the prcba- 

lower than 

risk in a 

-. 

In carrying out- this step; PHB has assumed that 

inspection ac tivity aixed at enforcing the TSCA/PC,B regulztions 

Will continue for dt least, ten years. If inspection .activity is 

reduced or ended earlier than this, &e required prob+bilities of 

inscecti'on c~alcTul.ated by PYB ,are. too low to insure coxpliance. .in 

addition, PEB has assumed an average penaity.of $50,000 for each 

transformer or capacitor disgosaf. violation discovered.l- 
\ 

,Although the cticulations required to compute the probaT 

' bilfty of inspection needed to equalize compliance and noncom- 

pliance costs are essentialIy the sme for transforraers. and capaci- 

lAn&ysis of the likely disposal violatioris indicate. that if 2000 II 
I .pounds of PC3's- are disposed of illegally (equivalent to one PC3 

transforzier or 43 capacitors), a $2S;OOO di=osal fine and' a 
$20,000 marking violation fine are. likepI to be imcosed, It is 
further assmed that a $lO,OOO recordkeeping violation fine will. 
be izpsed in half of the cases. This results in a $45,000 to 
SfS,OOO average fine with a median value of $50,000. 

. 
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required to insure that the decision to comply with’ be economic- 

ally 

however, the decision is also influenced by noneconomic factor5 

which are unaffected by the economic circumstances., The derivatior 

of the required probabiLiQ of inspection assumes that the cm- 

I. .pliance 'decision is made on the. basis, .of economic factors ani 

--perfect information, This means that no decision maker. in 2 
. 

‘. target group will 

the expected cost 

pliance. As soon 

comply until the probability of inzqection make5 

of noncompliance higher than the'kost of corn- 

as the cast of noncompliance is higher, however, 

will% immediately choose tc 

graphically in Yigure'A a: 
. 

all decision makers in a target group .' 
camply. This behavior is represented 

Exhibit IV-I. ’ . 

In' reality, of caurse, the casts of conpiiance ant 

nancompliance are uncertain. The quality' of' the information zxx ,. ,' . 
the ability to interpret it will vary'* between indfvidutis, s&t 

owners will be better able to judge the otx~e" ec&nonic 

tory sit uation than others. These considerations le.&d 

: ‘pect a ‘sonewhat smooth shift toward compI.iar,ce as the 
of inqection increases. This behavior _is 

.af Exhibit IV-L In 'r'igure C of .Exhibit 

appioxtiation of -&is shift is CFagrzzzmed. 

represented 

and regula- 

one to ex- 

prcbabilitl 

in Figure : 

was assumed to sizzplify later coqutations. 

In order t0 adjust' the requited probahility of Lnspec 

tion to, approximate 
. 

. probabilities were 

,iV-1, a straight-line 

Such an apgroximztior 

t& Ynaath shift behavior explained'above, thl 

increased by a petkentzge proportional to th 

@igaiPy Of the compliance decision and the likelihood of 

decisicn error. The adjusted probability -representi the Froba 

bility'of. inspection at. which all decision makers 'in a. targe 

group choose to cornply given ,th?e sxcath linear shift describe 

above. This is illustrated 'in $Lgure C of Exhibit P-1. The ad . 
. . 

. 

. 
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justed required probabilities. of ,inspec.tion*by &get group 

,. ’ Presented in Exhibit IV-2. 

. 

The number of inspections required to- achieve 

required probability of inspection can be calculated using _ 

are 

the 

the‘ 

number of plants and pieces of PCB equipment in each target group. 

me method of 'computation differs slightly for 'transformers and 
e 
. capacitors due to the assump.tion. that a separate compliance 

decision is made for: each transformer while capacitors are. the 

subfect. of a single, 'plant-wide compliance decision. An example 

computation for the. dhemical' .industry apiear$ ,in Exhibit. N-3. 

,, *For. a full .discussion ,of the methodology for calculating the 

required numbers of 'inspections, see Agzendix C. . 

. . 

There are, however, other nonqconomic factor& which 

affect the compliance decision. .These noneconomic factors combine 

to determine a. relative likelihood of compliance for each sector 

’ , 

and industry which is used to adjast the required number, of 

inspzctions det&ined on' an ecanomic basis. 
- : 
. -. 

These n&economic factors.:ati their effect on the 
_’ 

likelihood of comg1ianc.e are listed below: .' 

a 1 Qnalitp of Infonaation Flow. 'Inasmuch as , 

‘* 
rapid and accurate information flow is 
crucial ,to the accurate perception of the 
options and risks facing +he decision maker, 
industries with we ll-develoced communication 
&annels (suchi- as those created by tidustry 
associaticns) are more likely to understand 
their choic& and make economically rational 
decisions, 

a Degree of Industry Concentration, ' Concen- 
trated industries are able to communicate 
inforsation ndre effectively. Decisions ‘1 

concentrated industries also effect great& 
qantities of X39, thus saking widespread 
compliance easier to acihieve. , 

._ ’ 

. 

. . - 

. .’ 
e 
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Lev@ of Awareness of '233 Regulations. In- 
dustries already aware of the PCB regulations 
are nore likely to comply inasmuch as non- 
compliance due to ignorance is less likely. 

. . 
. . 

0 Compliance History. Industries with a his- 
.tory of noncompliance and resistance to 
environmental regulations can be expected to - 

-, _. testit complying witi PCB regulations. 

Each of these' factors is‘considered in a compatativg 

ranking technique used to quantify each sector and industry's 

'resistance to cdmpliance based on &n$&n+c. factors. -The _ . 
rdsu&ts of the comparative ,rankixg are used to adjust the,. requirei 

. 

number of inqections to 'achieve full compliance .for. each target 

group by as much as a twenty,percent increase,or decrease. If thE 

likelihood of compliance is high .fot ax. .industry, thi require< _ 
’ number, of 'inssections for the industry's target group is reduce; 

. . by as mu&h as twenty- percent to allow for a higher expecteC 

effectiveness _for an’ ins~ectian. in that industry.' The adjustet 

number o.f inqections required to insurt that all of a target 
. 

group's FC3's are properly disposed is presented in E&Sit IV-6 

for each target group, Appendix D'contains a complete discussicr 

of, the calculatibn of the adjus ted require? number of impections. 
. 

s!rEJ? 3: SUEEULING IBi?ECTICNS 
. . 

The 

compliance are 

adjusted number of' injections required foe ful. 

ca&culate im~ection efficiencies which. ca! used. to 

&en be'used to schedule inspection rescurces in tie most effec-, 

tiv+ manner. 

Imqection efficiencies are computed by dividkg L-l, 

gounds of ?CS' s &opt&~ disposed (assmed to be 100 percent o 

the target group’s transforner aI=d capacitor -X3's} by the numbe 

of inspecti ons needed tq raise the probability Of inSpcCtiOI2 f 
I 

- .’ 
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,the required level for a giv'en target. group. This computation 

. . assumes, that the incrfzase in PCB's properly disposed for each 
, 

additional inspec'tion is c0nstant.l Although inspection 

efficiency may be. expected to diminish as the amount of properly 

dispqsed PCB's approaches 100 percent, this approximation .is 
. 
considered to be suffikiently accurate for the purpose' of 

. dllacatfng~ inspections .compa.rativky .among target groups. Exhibit 
- 

TV-3 provides. an exmle of these. calctilations for. target groups 

in the chemicals industiy, : 
. . 

. 

,: . 

After computing the ins:ecti& eff&Zencies as described 

above, the efficiencies can be used to allocate inspection 

resources to target groups in 'the sost efficient manner in. order 

to maximize the pounds of properly disposed. X3's_ To accomplish 

this task, a .c6mpufa~ model was prepared that allocates a Limited 

ntrmbez of inspection resouzcbs to specific taxget groups. T&e” 

model finds -.the..aUocati& of inspections eat. results in the . 

maxi=tum quantity of properly disposed X3's tkkocgh use of lil?ear 

_orogranming, an analytic teclhnic_ue usefui for calcdating the 

optinal use of ltilted resources. The orcgr23 allocates inspec- . 
tions to taget "grc,ups. with the. highest inssection efficiensies 

until available inspection resources- are exhausted. Some target 

groups -with low inssection efficiencies thus are not inspected. A 

complete discussion of the model &cl its opergision is included in 

The outgut df 

inspections that should 

the model is a schedule of the number of 

be allacatzd t3 eacfi target group each 

vear. t .& As described previously, 5 i.?s-actions 'nave Seen divided into 

t-m t-nes. .T,ele first concerZs itself with t?tnSfOrxer records 

1ThiS ,could be Described 
-the origin to tke Saint 

graphically 5-y a straight line drkwn fzon? 
OK the smo t,".ed curve above the adjusted 

risk of inspection as in Figure C, zx,ii-.-.it rv-1,. 
. 

c -3 
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,only at a given site, and the second examines both transformer and 

capacitor records. The,model stipulates the use of a. joint inspec-! 
j. 

tion only when'the added cost of the inspection of capacitors as 

‘well as transformers at a given. site results Iin a larger quantity 

of properly disposed PCs's than if the additional resour'ces were 

. expended elsewhere.1 
. 

. 
The results of the, computer model are shown in' Exhibit 

IV+, Four hund,red of the five hundred avdilable inspections were- 

.&Located to. utility $nd industrial -target..-grougs.2 One hundred 

inspections' were reskved for commercidl building and railroad, 
. 

target groups'and mergencies. 
‘. 

‘I 
_ . . 

. 

COEWERCIAL SOILD~GS 
. 

. 

Ckmercial buildings, generally or’fices - o‘r @lid 

buildings; - can contab PCB transformers' and casaeitors used for 

general electricity rtqufrenents., These buildings are scattered 

throughout the U.S. ar,d the concentration of PC3 equi_cment in any 

target group of users is expected to. be low. ?uzther,. it 'is also 

anticipated that building owner/oFerators are maware of the PC!3 

2. 

problem and'the extent to which their equipment say contain X3's, 

Tbe& considerations suggest that the insgecticn efficiency for 

commercial. buildings will be so low as to require ;nany hmdreds of 

.inspectio* to ~achieoe a significant. level of.. cxrpLiance<. 

: . 

IAlthough the cost of a joint transformer aEd cacacitot inspection 
is known to .be greatez than the cost of a tran;r'orser inssection 
alone, the exact cost is currently ~unknown, Thus it was assumed 
that a joint inspecticn reqtiired 50 Getcent more resources than a 

,, transformer inspection, 

2The 500 available inqections were .assuxued to be joint insFec- 
tions. 

. _. -- _ 
_ _ - --_- ~- 



,I... ., equipment 
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, disposal 

'panics. 
. 
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. 

It is reqsonable ‘td assume* that tihen disposal of XB 

is required, many 'commercial buildings will contract for. 

services . from transformer a:d capacitor s&vice . com- 

Thus,' it is * recommended that fifty inspections be 

directed to-the organizations1 in the U.S. who offer such disposal 

.,and repl'acement services to commerci‘al.buildings.. As Discussed in 

. Ciapter' II, it is estimated that :PCB equipment in commercial, 

. Suildings will be removed fr& service in greater qmtities in 

. . 
later. years. .Thus, -this inspection level should be Increased as 

ihe peak decision period' approaches. Su+ an increase will 

strengthen the integrity of proper disposal*methods in service 

organizations, thus maximizing the amount of PCB equipment p'tesexit- 

ly iti’ commercial buildings that is disposed of properly. Activi- 
ties. on Ithese inspections should include both examination and 

verification of 

procedures being 

records 'concerning. work completed a& review. .of 

utilized for the removal, s&rake and hispcsdl'of' 
. 

- RAILROADS 

over 3.2 

Currently there. are over ,806 PC3 transformers contain&g 
million pounds- of Pc~*s in .electric 'locomotives. Them 

. 

locomotives are owned by only s‘ti of the railroads in the 0-S'. j 

Further, these PCB's- are mandated .for remoqal by 5982. l "lis 

accelerated schedule wil31 require intensive effort in the next 

several years to insure groger discosal. -of’ these PC3 fluids. This 
effort must be intense enough to insure that ?CS'.s b these mobile 

. &nd widely distributed pieces of equiment are not subject to 

tiproper disposal. mus, twentv inspections are targeted for 
railroad shop inspections to iLsure that all owners of PC3 

_ 

lApproximately 30 to 50 such organLtations are thought to exist by 
Versar, Inc. 

t 
B 
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'transformers in locomotives Bre inspected at least once each year 

until (the last of the PCS equipment is removed from service in 

1902, Activities dn these inspections should include bot5 

e,xamination and verification of locomotive transformer records and 

review of procedures being utilized for removal, storage and 

. disposal.of PCS's, 
_ .- 

._ _ 
. . -. 

_ 

reserved 

. : _: ,. 
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The remaining thir'ty inspectiong_ ava&ble" shouI:d be 

for etiergency situations. &at'ari‘;e. due to 'reports of 

improper' PCB disposal or. handling. Inspections should be ordered 

upon an evaluation of the emergency situation by appropriate EPA 

enforceknt personnel. 
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INDUSTRY 
TARGET GROUP 

ADHJSTED REQUIMD PI03ADILITIEY OP INSPECXIONl- 
UTILITILS AND INDUSTRIAL TARGET GRCXIPS 

( Aniwa1 ) - 

UTILITIES 
9bp 4 Cospaniea 
Next 4 Colllpanica 
Next ,12 Colnpanies 
Next 30 Cornpaniee 
kmaining Companiee 

AlrmpsrLa 
!Q-I 4 Companies 
Next 4 Companies 
)kxt 12 Companies 
Next 30 Companies 
llcnrainilvj Companiee 

lbp 4 Conpanies * 

Next 4 Companies 
Next 12 Corqanies 
Hex t 30 Compani.e+ 
Remaining Companies 

JWJ’AL 
Tbp 4 Companies 
Next 4, Companies 
Next 12 Companies 
Next 30 Con~panies 
IQmainirq Companies 

TEXTI CJZj 
‘Ibp 4 Companies 
Next 4 Companies 
Next 12 Companies 
Next 30 Cornpan ies 
I’wa ilh~ ColrpalIies 

R&!JImD PROB?MLI’I’Y OP 
INSPH3!ION FOR: 

~NSFOPMERS ” CAPACIKBS 

3.0% 

,’ 

3.0% . 

3.0% 

3.0% 

3.0% 

1 

7.9% 
7.9% 
7.9%. 
7.9% 
7.9% 

19.3% 
5.5% 
0.4% 
0.2% 
O,l% : 

;:;: 

0.4% . . 
0.3% 
0.05% 

9.0%. 
7.5% : 
3.9% 
2.0% : 
0,3% 

INDUSTRY ’ 

tl!ARmT CROUP 

@IwE, CLAY 6 GLASS 
. lbp 4 ~mpanies 

Next 4 Companiea 
‘Next 12 fbrnpanies 

* Next 30 Companies 

. .’ 

R6maining Companies 
PAPER 6 LUMDEn 

!Jbp 4 Companies 
Next 4 Companies 
Next 12 Cmpde$ 
Next: 30 Companies 

. . Remaining Companieg, 
MINING 

?bp 4 Companies 
Next 4 Companies 

’ Next 12 Companies 
Next 30 Companies 
Remaining Companies 

CIIE~TCALS 
-‘Ibp 4 Companies’ 
Wex t 4 Companies .. 

Next 12 Coiqjanie8 
. Next 30, Companies 

Remaining Compaxiies~ 

, . - 

RDQJIRED kOi3AOILITY OP 
1NSPJZCTIQ-I FOR: 

‘I’RANSFOWDRS CAPACIToJ+ - 

3.0% 

34% 

3.0% 

3*0% 
. 

1.7% 
1.1% 
0.00 
0.3% 
0.1% 

2.1% 
1.5% 
1.4% 
1.0% 
0.1% 

. 

0.3% 
0.3% .’ . ’ 

0.3% 
0.3% *~ 
0.3% 

5.3% 
4.2% 

. 4.7% ? . ‘8 
2.3% 
0.3% 

1.2% ’ lprobabilities are those reqyir to insure the proper disposal 
0.0% of all of a target group’s ? PCB 8. Probabilities have been idjust 

‘O.fi% for behavioral .factors. Probabilities are expressed as ,a percent 
0.4% target group transformers for FCB transformers and as a prcent 
0.00% ‘I of target group plant+ for capacitora refkcting differences in 

the compliance decision for each. See Appendix C for a detailed 
, 
. discussion of the derivation of these probabilities. 



TAJXXTGRDOP INSPEXTION- THANSE'ORMERS PER PLhNT INSPEZTIOCJS (nm lba.) . 

mp 4 Companies , 3% 
Next 4 Conf$deE3 ' . 3% 
Next 12 Companies 3% * 
Next 30 Corrll>anieu .3% 

kmqining Comnpkies 3% 

I 

CAPACI'LY)f?S 

REQUI REd 

P;&UU J,ITY OF 
TAlGl3!~ CLUXIL’ IN!YjPU.X’ION 

5755 11.6 : 
2395 9.3 - - 

- 3199 10.3 

2300 949 z:; * : 

REJJurJmos . 
t-@4DEROF 

NUMBER OF7 PJAM! 
PfANX3 ’ INSPECTIONS 

mp 4 Companie8 5.3% 49s 
N&t .4 Con~aniee 4.2% 250 ’ . ,: 
Next 12 Companiee 4.7% 311 . 

Next 30 Conpanieg 2.3% 466 ; 
kmaininq Cor~aniea 0.3% , 1441 ;’ 

. 

kource; Exhibit nkl. ‘. 

%OUX42 I Izxhibi~ 11-2. 
%ource : Exhibit 11-4. " 
4Requked Number of &'lant Inf3p@ction!3 = 

(Required Probability of Inspektioq x 
'NLIIU~IX of Transformers) + Transformeta pa ~lar$.' 
see Appendix C for further discussion of this 
calculation. 

‘: fkCB's in Target-Group = Nunbcr of Transfwrnere 
x 1,969 Powds per Transformer, 

I 

26 ” 
11 

-15. .: 

11 : 
4 

. 

. 

L 

15 11.34 
e 4.72 
9 : 6.30 

a; 
4.55 
1.09 

0.756 
0.590 
0.700 

e 0.325 
0 :045 

. . * 

Kws I@ - 

TAJ&Xl’GRiX&’ ,. 
(mm lbs.) 

INSPECTION EFFICIENCY i 
(nun lbs. PCB/Inspkctiol 

. 6.06 
2.06 ‘. 

3.81 . ’ ,, - 

. 2.75 
1.13 

0 :264 
0.260 
0.254 

-0.250 
0.283 

. 
,t 

6Inspect ion Wficienoy y WY8 In Target: Group -’ 1 
kquired Nun& of Inspections. 

7Sourcei Appendix A, 
,JJRequired Number of Plant Inspections a . 

Fquired Prot?ability of Inspection ,x 
. 

Nunher of Plants. ‘_. 
9Sourcet Appendix A. , 

INSPECTICIN EFFICIENCY 
(mm lbs. PCB/Inspectio 
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ADJ7JS'TtD REQIIED NIBIBEIR OF DZS%iTION 
'120INURETEEPROPERDISXSAL 

OF ALL OF EACB plliGET W'S FCB'S 

*. .- 

Top 4 Caxpnies 
Nat4Ccxrpnies 
Next 12 Ccnqnies 
xext30~~ 
.+hning,CbiqqnieZ--- 

. 

ibp 4 caqranhs. ‘. 

. 

lb?4CClI!pZdeS .* 

Eext4Ccngdes' ). 

NextUCcrcanies 
Next30 &As, 
MnuungGipnies ‘. i * 

‘. 

‘: ? 
. 

-il 
.u’. 
la 

.29 

29 
. : 18 .. 

36 

. . g 
. 

‘12 
4 
8’ 

lo 
60' 

14 
7 

I.! 
39 

. _- 

‘- n .: .:- 

. ‘1 ‘_,. 

* _ ,I. - 

.‘;. -’ 

. k 
" 2- *. : 

2 . 
2 
5 

36 
10 
IL. 
- 7- 
T 

24 
10 
14 
10 
,4 
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I . . . m ’ 

: ’ 

zbp4almpdes 
Next4axIpies 
Nextl2Gzmanies 
Next30 Cm&nhs 
Rlzainingco~tnies 

-. . 

kp4canp&es 
Next4 Ccimmies 
Next12cGIp&s 
Next 30. Cmpkes 
&nai!!ccxgblies l 

Tcp4cmpnies 
xext4 cangaris 
NextlJccamn- iOS 
i?eXt 30 &mies . . 
Remamng Cbpnies 

mp.4 azrlpnie 
NextQczcmanios 
Next K CCiiqrrieS. 

Next 30 &rpies 
~iningczIqak.s~ 

65 

I.3 

1: ‘.- 
16 
264 

a. 

6’ 
.5‘ 

a 

, 
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RbCOMMEXDED INSPECTION SCBEDULE 
UTILITIES AND INDUSTRIAL TARGET GZOUPS 

. 

NUlrB& OF NUMBER OF 
* JOINT 

INSPECTIONS 
TRANSFORMER 

-. INSXCTIONS TARGET' GROUP 

SECTOR OR 
. 

’ ‘. INDUSTRY 

. 
. 

Top 4 C&&h (36U)l 
Next 4 Companies (216) 
Next 12 Companies (446) * 

Next 30 Companies (571) 
Remaining Co.mp+es (943) 

: UTILITIES 

78 -. - 
. 

. 
. . 

Top ,4 Companies (Si3)- 

Next 4 Companies (II) 

Next.12 Companies (I.?) 

Next 30 Companies (30) 
Remaining Companies (116') 

AUTOMOBILE 

TOTAL - 

. 

FOOD " 

*. : 

Top 4 Companies (787) 
Next 4 Companies (393) 
Next 12 Companies, (548) 
Next 30 Companies (759) 
Remaining Companies (11,562) 

4 
2- 
2 
6 

.TomL 16 

Top 4 Companie; (m) 
Next 4 Companies (137) 
Next 12 Companies- (277) 
Next 30 Companies (327) 
&ma&zing Companies (2,201) 

50 

,l.2 
4 
a 
a 
8 

- 

- 

2 : 
34 

TOTAL - 40 46 

hu&bers in parentheses indicate nuber ‘of plants in target 
group, 

. . 

\ . 
. 

-. 
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. RECOMMENDED INSPECTION SCHEDULE 
UTILITIES AND INDUSTRIAL TARGET GROUPS 

(continued) 
. 

S&&OR OR 
NUMBER OF 
TRANSFORMER 

. 
: NUMBER OF 

. JOIXT . 
TARGET.GROuP INSPECTIONS 

. 
INSPECTIONS INDUSTRY . 

4’ Top 4 Companies (236) 4. 
Next 4 Companies (149) ’ -- a* 2 
Next 12 Companies (249) s * 

TEXTILES 

Next 30. Companies (419) 
Remaining Cqpanies (2,054) 

26 . TOTAL ..*.. 

.’ . 

STONE, CLAY * 
AND GLASS 

-. 

.6 
2 

Top, 4 Compeies (366) 
Next 4. Companies -1169) 
Next 12 Companies (237) 
Next 30 Companies (316) 
F&rnaining mmpanies (1,404) 

4. 

TOTAL 
; ‘, 

. 

. 

PAZER AND 
#LUMBER Top 4 Companies (452) 

Next 4 Compan&es (316) 
. Next 12 Companies (5'09) , 

. 
Next 3.0, Companies (588) 
Remaining Companies .(9,436) 

10 
6 
a 
6 

.10 

40 Tom 

6 h?Q?G Top 4 Companies (1,620) 
Next. 4 Companies (660) 
Next 12 CDmponies (720) 
Next 30 Companiqs (3,000) 
Zenaining Companies i 

.2 
2 
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-. . . INOUSTRY 

CIi~4ICALS 

RECOMMENDED INSPECTkN SCHEDULE 
UTILITIES AND INDUST-XIX, TARGET GXOUPS 

(continued) 

. 

. 

. 

!mRGET GROUP 

i 

NWBW OF NmiBti.OF 
JOINT TRAblSE’ORMER 

INSPECTIONS. INSPECTIONS 

Top 4 Companies (495.) 
Next 4 Companies (2SS) 

..:_'14 . 
_ .*y' .,, ?... 

Next.12 Companies (311) 8 
Next 30 Companies ('466) 

. -.' ,:* 
_ 12 ; 1 - 

Remaining Companies (1,401) 4. 2; : 

TOTAL 45. .36 

. .: _ 
. 

_’ :: 

: 

. . 
.:.- 

_ .-- _. 
_- 

TOTAL NDXBEI3 OF 
JOINT INSPECTIONS = 265 .. 

TOTAL NUMBEX GE' 
T~XUTS~ORM~ 1,USPECTIONS 1 202 . 

EQUIVALENT NUHBBR OF . 
JOIN'S INSPECTIONS 
IN'PIICG2AM P 398 I 

-X 
-A. 

-- _-_ .___ .--._.- 
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- V UDdatinrr PrOCeCiUreS 

This chapter outlines procedures for measuring the 

overall ,- effec'iveness of the PCB enforcement strateqy, for 

,interpreting tiese results in the light of the changed conditions 

05 new' informtion and, fi&Uy, for altering the enforcement 

stzategy in re.sponse to these. new 
conditions. or infotiation. 

These updating procedures rely oti data collected by EPA. inspectors 

'derlng the inpction process and on new economic data which may 

"'became available to the EPA staff Ln the Office of Enforcement,. as 

well as on changes‘ hthe. PCB regulations which may arise. The - 

so~urces and t=es of data likely to be&e available are discussed 

'in .the last section of this. chapter. . 

w-q= OvERALL EFPE~ESS 
._ 

_ 
.- 

. _ 
__‘. 

: \ 

As -discussed above, the 'objective.'of .t.he enforcement 
. 
strategy is to kxiizize the quantity of PC3's that are'disposed'of 

properly. Given. tiis objective. ard based on a nmber of'assump- 

tions; ?EiB has recommended an enforcezzent strategy. 
-4s a first 

step in the updating procedure, it is inqortant to assess whether 

or nbt the stzategy iqlomented @y the Office of Enforcaent has 

IThe u@ating procedure assumes. that. the objective of.maximizing 

the amozte;f X3',s .d+spos_ed of groo$-rly.$sL~ ;;;;;;z;zi~ ;:!;;I 
tive. L 'Lie 

EPA ;houlZ 
rnltlal mpImentatz.on. of 

egy, assess the soundness of thx objective, 
To assess 

the soundness of the underlykg objective, ZTA should review Lie 
number and tze 
review, toge?ker 

of violations detected by. inssectors. sh~~;~ 
with discussions wikh :?A inspectors, 

enable the Office of Enforcement to judge the‘apFro?riatsnesg cf 
the objective of the enforcelnent prcgram. 

?or exanple, if review 

of this infoFation revealed that .aore 
X3's entered the environ- 

rnent through s?iUs rather than kzproF=er CisPosal, 
the EPA should. 

zestate the a:. of its enforcement strategy and. redirect its 
efforts to ezure ?,rouer maintenance. 

Of X3 epipiilent whie. in 

service. 
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’ Tw[) measures 

first is a measure of 

. . 
. 

J 

l 

of effectiveness are recommended, The 

overall. effectiveness of the erxfurcPaent 

strategy for each industry and sector. The second is measure of 

the specific level of effectivecess observed within each t&t 

group. The methodology for calculating each of these measures is 

-given below. . 

._ 

Neasure of Overall' 
, . . 

.: l 

Effectiveness Y ._ . . 
". 

. 5 y*- ., : 

The overall;..- effectiveness*. of' the enforcement strategy 

within each industry and sect0.r can. be measured by computing $h' 

percentage of the PCS's removed from service which wete dispo'sti 

of properly over the past year.1 
. To measure this 'percentage, the 

quantity of PCs's disposed of properly sho;lld be d_ivided by ar, 

estimate of the total 

folldwing nethodology 

effectiveness of the 

,sector: 

amount of PCS's rmoved from service. Tht 
. 

can be used to -sre&ure we overal: 

enforcenynt strategy for each icdustzy 01 

. . 

s!EP I: -- Rfx~uta tfie. PcB.'s removed from 
sererice in each ~industry and sector over the' 
past year using the insp&ction results on the 
number of transforslers and Capacitors in 
service, the age distribution of the 
remakning trankformers and cauacitors, and 
the computer ‘model discussed h Chapter II. 
which projects the PC3's- removed from service 
each year. 

- 

STZP- 2:' Calculate the PCs's di.qosed of in 
CZl?~s and iocinerators by each tidrxstq and 
sector over the past spear using data fro,p tie 
BC,XA manifest reE;orting systera.2 : 

IFor .the purposes of discussing the updating procedure, it- i 
assumed that the enforcement strategy is updated aiXWally 
irowever, the strategy should ac tually be u@ated when new infor;la. 
tion, nec&sLtates substantial ckac&s ir(, -tie underlying. assuxp 
tions, . 

*Prior" to t-he startup of the XC-W' system, record inspections uil. 
be the, source of this information. I 

. _ _ 5: .- . ..- _.. 
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STEP 3: Divide the PC3's disposed of in 
CHLP's or incinerators by the projected 
amount of PC3's reqoved from service'for a . 
measure of overall‘ effectiveness 
inciustq and sector. 

. 

for each 

These three steps yield the percent of. PCB's tiemoved frcm service 

. whkh were disposed of properly over the past year as a measure of 

the overall effectiveness of the enforcement program.1 . . . 

Heasures of Effectiveness ’ 

by Target Group . . ., : . 
i . . _ : 

: 

: ’ 

1: 1.. ; -_ 
. . 

.: 

.-. 

The effectiveness ?f the enforcexknt program within each 

target group can also be.seasured from the inspection results. TO 
. 1 

meas-ure this effectiveness the nmber of transformer violations;'of 

&L types .detected should be divided by the nmber of“rransformers. 

inspected. For capacitors; the. nlrnrber of capacitor -violations of 

. all tyypes detected should be divided by tie 'nmher of plants 

irqpected.2 Subtr&t&g these effectiveness medstxzs from l.U 

will yield' tie portion of the transfor;ners inspected which are in 

ccmpliance_and the portion of ‘;ia plants inspected, which are in 

compliance with the PCB capacitor regulkions.3 . 

. ,’ 

ISin& the imount or PCB' s dis,osed of ’ :. .‘1 Icdf ills' anti 
incinerators is an actufA:' reported figure and the X3's rezasved 
from service ,is a projection, the overall effectiveness measure 
may. indicate. more tkan 1ClQ pexexrt of the PC3's removed from 
service were diqosed of properly, S&ould thi4 occur, tie 
a+mptions underlying tie resmval. fzcx service poj-ecticns sfiould 
be reexamined. For example, a measure which' exceeds 100 percent 
zlay indicate premature disposal ..of PC3 equi;=sent; that is, 
e&pent disposed of ber’xe it fails or reaches tie end cf its 
se-tice L_ life. ” 

2 P.ecaU that the compliance decisicr, is assumed to be nade at the ’ 
Fzdiridual transforser lvel for transforzners but a: t.!X plant 
level for ctpacitors. . . 

3Care must he taken to icsure that .-,ul tiple violations related tq 
one transformer or me ?l.znt. ti t:?e exe of capacitors are treated 
as,one transforaer. or plant not in ccmpiiance, This will prevent. 
'double caunting'of instances of ncnc=mpliance. 
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'The recommended numb& of inspections to be performed in' 

i ’ r some target groups is very small. The estimates of effectiveness 

_xay, therefore, be inaccurate due to mall sample size. Appendix 

. F explains how confide&e intervals can be established for these 

effectiveness measures. 

* ‘, 
Interpreting the Measures. 
of Effectiven+ss 

‘. 

After &ctiaking 

sector 'or industry and for 

the enforcment strategy, 

. . . .: . . 
. . ‘. * 

. 

of effective.iess 

gkouiyand before 

. 

for each. _ 

revising .’ 

the. measure5 

each target 

the difference. between. the actual; 

'eff&ti&eness and t$e expected effectiveness should be ex@lained.l. . 
. 

For =ampie, if a target group was inqected up. to..its required 

rate of. .iixspection, the EPA,wokd &ect to' 'find LOO percent 05 

the plants in compliance. If the measure of effectivepess based 

on the nGber o< violations' detected-revealed only a 65 percent '- 
. 

conpliance level, the. 

identified. . _ 

source of this differ&c2 should be 
. - _ 

-. . 

The difference 

ness CM be divided intb two variances: i 

.I. The variance 
conditions, and 

between the e.vected and actual effective- 
. 

due to 

2, The variance due to the noneconomic factors 
.cansidelted 'in the decision to ctiply. - 

. 

changicg economic 

” 

-1 . 
.LSither measure of actual effectiveness - 'the overaLl or target 
group - can be used when inteqreting the difference between 
act.Jal and expected effectiveness. The measure selected should be 
based on the gercaived quality qf t5e data and on. -data 
aV&.Ltiili~, 

. 

‘. 

. , - 5-,2- 
-- _- ___--__._--_---- 
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'Each of these variances between 

. 

cussed below. 

ml?IANCE 1: Economics 
of Compliance Decision 

. 
_? 

the expected and actual is dis- 
. 

6 

C’ 

The economics of the compliance decision may -have 

changed due to revised. estimates of the dititzibution and average 

age of PCB equipment, new estimates of the cost of conpiiance 'ad 

actual ar&unts of the assessed penalties. C$Fges in these three 
. 

factors will. alter the economic tradeoff og compliancy versus 

nonccnplianc~. This, 'in turn, will'alter the required probability 

of inspection. ' . 
: 

.' 
'??le histribution. and average age qf PCB equipment 

_ . . 
developed ,fcr this initjdl strategy qze,based on' extremely ltiited 

$at'a. Therefore, ,as_ additional information. becomef available 

through. inspections, these data should be used to modify' the 

initial .distribution by replacing the original estiznate of 'the 

amber of transfolmers per plantm and Me number of capacitors per 

plant with the average number fcund in the inqected plants. The 

original estimate of the average age of this PC3 equipent should 

be replaced wit!- the. avgrage aie observed in the inspected 

_ola&.l. 

The cost of compliance will -also change as incinerators 

,are granted permits. and as C'VLr"'s are permitted to store these 

hazardous materials. In addition, ET.3 inay have actgal data on the 

1For scme target groups, these new es tkates nay be. based on only 
one or two clants. 
data are stiil 

Sven thocqh 5~ sample sizes are mall, these 
preferable to es tka.~cs based on no empirical data. 

XEendix F discusses the calculation of confidence intervals for 
these estiqates, 

‘- _ 
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. 

_ average, amount of the assessed penalty per violation. This 

information will alter the economic tradeoff of compliance versus 

noncompliance. Therefore, the inspection effectiveness level for 

a given target group may be. lower or higher than anticipated due. 

',to the altered economic cknditioas- . . * . 
P 

TO ca&culate the. difference between predicted. and actual 

effectiveness due to the chan4.e in economic. factors, the,required 

probability of inspection should be recalculated for each target _ 

group for both transformers. 'and capacitors.- This. calculation .. 

should use'the new data on cost bf compliance and _oenalty amounts, 

as' well as &be new distribution o'f transformers and capacitors per 

plant. The ratio of the ac$ual inspection prdbability to, the new ! 

rewired probability of inspection1 is the expected level of 

compliance based 'on the new economic &formation. For example,. 

assume 3 percent- of the plants l w.ere inqected, If using the ..new I 

economic data,.the required probability of inspection, should have 

been 4 per?nt, the level of compliance expected would be 7S-' 

percent (3 ,gercent divided by 4 percent). ge change in economic I, 

factors, therefore, accounts for 2s. percentage points of the 

difference between. the actual and expected levels of compliance 

wi&Ain a target. groug. 

VXIIANCE 2: Acco'tmtir,g - 
for Noneconomic Pactors _ 

: ... s 

“Af5e.r calculating the . first 

vaki.ance is. assumed 'to be the res-ult of 

noneconomic factors which- inflcence 

variance, any residual 

.estimation error in the 

decision .makers. T!2e 

d ifference hetxeen the expected level of comc!.iance c&c*ulated 

with revised economic data and the actual level of compliance is 

the second variance - the variance bet;jeen actual and -expected' 

0. 

, 

'To.' insure the proper disposal of ali of a ttiget group's PCB's. 

_ _ 5 4’- . . -. ------_. - . 
L’ 
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levels of compliance not acco&ted fog by economic factors. For . 
- 'example, if the new required risk of inspection .was 4 percent, .a 

75 getcent level of compliance would be expected at an actual 

inspection rate of 3,percent (3 percent divided by 4 percent). rf 

the actual compliance level was 65 percent, the rftmaining 10 

. percentage Point variance (75-65' percent) is assumed to result 

. f&n Inappropriately accounting for the noneconomic factors- which 

influence the decision to comply, . 
. . . 

’ 

bThis variance could‘ arise if 'tie target group’s 
. -. .- 

commuriication network or their awareness bf the FCB problem was’ 
- 

overestimated or under.estimated. ALSO this variance could result 

from over or underestimating the inportance of these noneconomic 
-._ _ 

factors, 

The procedures descr ibkd below a;+ designed to enable 

: the E?A to uFda& the enforcement strategy to account fot net! 

information and chanTin economic canditions. The‘ information 

gathered. by tie inspectors and available to &PA from other souccs 

.-should be used to madiF both the awareness and bAe LnsFection 

component of the enforcement strategy, A&n, the objective of 

the enforcement strategy .is to maxi&e the amxnt of PCS's 

’ disposed. of prop'erly. 

. . 
. 

.- 

\ 

. Updating the 
'Awarbness Cnmponent 

The awareness 

is aimed at achieving 

component has t-do parts. Th.e first part 

-a baseline level of awareness in all 

the actions industries ar,d sect,ors regarding the PC3 regulations, 

__ _. ..-_ __ . .- . - -_ -. _ 
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r UC3 quipme& user must take to comply with the regulation and 

Sanctions &ailable to the EPA in the case of noncompliance. 

e aim of the second ?art is to support the enforcement effort, 

modify the awareness component of the enforcement progrti, EPA 

.ould review the measures of effectiveness for each target group, 

:dustry and sector.. me variances disctissed above shduld also be 

:viewed, New awareness efforts should be concentrateh on those 

qet groups 'where the noneconomic variance accounts for a la>ge 

rrt of t~~‘difference.in actual versus e.xpected' effectiveness.1 
. . ‘: 3 

. 

In. addition, the EPA should review the number and type 

Z detected violations in ,each 'industry or sector and draw out the 

lspectors' judgesnent concerning the level of awareness which 

:ists within the different industries and sectors. Based on this 

lformation, EPA should redirect some .of the awareness resources 

#ward industries and secto,rs where d large- numb&r of violations 
:,---tl-534 _ _d, partictiar>j .sihere it appears tiat these violations were 

'esult L _ of ignorance, Some resources should also be directed 
. 

xward rndustries or sectors where awarEn=ss Fs judged .to be poor 

7en though few violations have bean 'detected, 

U@ating the ’ 
~1nspectio.n Component . . 

The inspection c&ponent of tie enforcement strategy is 

asigned to, ,czeate a 2erceiveh risk of insgectlon which will. 

gualize '.the economic cost of compliance and the economic cost of 
. 

. 

,Tkese awareness effjrts should concentrate on inf orating firms 

bout tile economic factxs which should i_zPact '-,?eir decision to 
om_cly including the cost of compliance 2nd tie pcssible penalties 
or nonc~mg-liance. 

., 
,er 

-I-. 
.I 
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it is '.. noncompl.iance. Due to EPA's iimited inspection resourc'?s, 

not possible 'to inspect each target group at the required rate of 

'inspection. Thus the inspection resources wete allocated to 

maxi,nize the number of pounds of. PCB'.s properly disposed. . To do 

this, the inspection tesourCes were allocated to target groups 

‘. . based on the average number of PC8 transformers and capacitors per 
e p&t, the required rate of inspection to insure compliance in the 

target group, and the cost.of an insp&ztion.l xs new dqta become -. 
I 'available, each of- these inputs should be update$ to reflect the 

current data.and the inspection resources show be reallocated:. 
._ _ . . 

. > 
-To update the inspection procedure, tie required ris'k of 

inspection must be recalculated baseh .on, the'new estimates of the 

distribution' o$ PC3 equipment, new estimates 'on the. cost oLC 

compliance and actual data on ‘the pena&ty amounts' asses'sed. TSis 

required risk of inspectio'n '.is, then adjusted as before for 

qotieconomic factors. Finally, this. adjusted required risk. of 

inspection is read justad again to account for tie second variance 

(the variance betxecn expected and actual levels of ccmplianca due 

to estimation error 'in the, noneconomic factors)- Using "Aese 

final. adjusted requiz ed risks of inspection:, 'new inspection 

efficiencies are ctl&lated and the i=omputer sodel iS rerun to 

r&locate inspecticn re+ources to' target grays- . 
. . 

. ’ 

IAs -discussed in Chapter 
sidered - a trarxsr'ormer 

Iv, .‘typeg 370 

inspecti,on and 
vas estimated that the east of a joint 

of insections wera con- 
a joi=~t inspection. ‘It 

inspection would Se 150 
percent.of the cost o 5' a transzormer inspesticn. 



. 

. . : 

The follow,ing procedure can be used to @ate ;=he inspec- 

tion component of the enforcement strategy. 
. 

w 

. 

STEP 1: Recompute the average number of 
transformers and capacitors per plant. in each 
target group using the data gathered in .the 
inspections. 

STEP 2: IJsing the new- estimates 'of cost of. 
compliance and the. average amount of the 
penalties 'actually assessed, rqzompute the 
required risk of .in.spection necessary to make 
the target group members economically prefer 
compliance .with the PC3 - disposa'l regula- 
tions.1 .. .. 

STEP 3: Adj'ust the reeujred risk of inspec- . ” 

tion for each target group for *e non- . __ 
economic factors as was done in- the initial 
stratehj.2 

sm. 4: .. Compute the 
. petted. versus actual- 

estimation.error in the 

variance between cX- : ' : 
effectiveness due to 
notiectinonic factors.3 

. 

l,See Appendix C for,a detailed exr,Imation of tie calculation of 
tkis required. risk of inspection; I 

%ee Appendix,D. 

3As explained previously, to compute this variance: 

l , Compare &is new adjusted required rik ofi~pection to 
the. actual inspection rate. Praject tie expected 
effectiveness of inspections for each target group by 
dividing the actual rate of inspection & the adjusted 
required risk calculated in Step 3. 

Subtract the actuai neasuri of iffectiveness from the 
expected effectiveness of inspections. Tais' difference 
represents the variance due to improgez adjusL?ent for 
noneconomic flctars. 

,. 

_. ‘e,__:__ _. .- . . L”c_ 2 
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STEP 5: If the variance, due to noneconomic 
factors is relatively small, adjust the 
required risk of ,inspection by multiplying 

. 
t I this risk by one plus the variance.1 

. 

. 
. 
. 

STEP 6: Recompute inspection ef'ficiencies 
using the new adjusted required risks of 
inspection and. tie “revised estbnates of the 

I number 0.f transfomers and ca,oacitors per 
plant 'for each target group.2 . . 

STEP 7: Run. the computer .model to reallocate '. 
the available inspection resources given the 
new 'inspection efficiencies and the relative. 
costs. of joint and transformer inspedfions.3 

‘.. 
_ 

Steps 1. through.3, 6, and 7 involve updating calctidtions already 

performed to arrive at the recommended inspection component and 

are described in 'the previous chapters and the ,Appendices. ’ Steps 

4 &d r, however, are unique to the. updating procedure and an 

'example will help clarify these,steps.. . . 
.' 

,_ 

Assume that recomputing the adjusted teguired .risk of 

in$pection given the new cost of .compliance and assessed penalties 

yields an ,adjusted required risk of inspectionof 4 

the target' group,'s actual rate. of inspection was 3 

would eqect' their inspections to be 75 sercect 

'percent divided by 4 Fercent); that is, 75 percent 
I 

percent. If 

percent, ERA 

effective (3 

Of 
. 

L"e XX'S 

. . 

ISf' the expected -effectiveness. 
'tively close to the industry 
effectiveness, the assumptions 
noneconomic factors affecting 
inaccurate.' 
tives should 
tions, 

Discussions with insseczors ana rncustry re?resenta- 
be held to determine the accuracy. of these ass=-,- 

. 

3Sec Appendix 

3See Appendix 

of the inspections IS not rela- 
OS sector's measure of overall 
concerning the economic and/or 
the decision to com@.y may be 

_ . - 

D. 

E for a description of this computer model. 



removed from service in this .target g-roup were disposed of. 

properly. If the measure of actual effectiveness discussed above b: 
was 65 percent for this target group, they did'not perform ati well 

as expected.. The ,variance due to improperly accounting. for 

noneconcxiic factors is, therefore, I.0 p.ercent. ' 
* , 

- . . 

TO alter the adjusted' required_ risk of inqection the k .c. 
rLsk is. multiplied by, one plus the oariarice. Thus, the new :i'. 

'reqtiiired ri'sk of inspection is 4.4 percent (4 percent multiplied t 
i 
5 

by X.10). This rate is then used to &cdl&ate inspection i 

efficihcies as discussed in Chapter IV an+ Appendix D. .I 
. . . 

.b 
Y 

While this adjustment is reasonable if the.variance due F 

to noneconomi'c factors. is smallj it should riot be used if the 
i 
: 

. eipecfed and,actua& effectiveness measures are very differ&t. If 

the: measures differ- significantly, the 

I computation of required inspection rates 

assumptions underlying the 

should be investigated. 

Updating the 

Morsation be gathered 

‘. . . 

‘8 . 

. 

. ,” 

enforcement strategy. requries that. new 

from inspections and- other sourceg. The .' 

new itioriation likely to be‘ available to E?A can‘be categorized 

as follcws; 

1, U-ted economic information on the cost of 
compliance, the amount of‘ the penalties 
assessed for noncomolimce- and the available 
E?A resources. Thiz information is gathered 
by E?A and based on'- chan52s in current 
'conditicns such as the permitting .of‘ an 
incinerator, - alterations in the penalty 
solicy, and changes In &de- Offi& of 
Enforcemenk's budget for PC3 enforcenent, 

. . 

. 

.a . 

. 

. - . 
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2. PC3 quantity data ga'thered in the field. 
This information comes f,rom the EPA inspec- 

. tion program and ‘the .RCXAal;anifest reporting 
mstem which -requires * chemrcal waste 

. 

i 
*’ 

l-kdfills (CIZF’S-) , 
handlers to report. 
transported, treated 

. 

The first category 

incinerators and waste 
on the hazardous wastes 
or dispsed each .year. 

of informatioxx wf2.l enable EPA to 

zezssess the economic tradeoffs of conxpliance vetsus noncampii- 

axe-. The second categqry of information will allow EZA t'o set up 

a tzacking syst& for PCB transformers and ,zapacitors and' to 

better es&ate ihe amount of 

- 'industry, as well' & when. this 

Tose ther 

tiveness 

. The data. which. should be gathered. duriag an insgection 

and the data 'available from 'the. manir'est repxting system are 

this infernation can be 

PC3 equigerit. in each sector and 

equipment is likely to be tetired,. 

used ko seasure the overall effec- 
--_ _ 

of the enforcement strategy and to mcdify the strategy. 
. 

described below. Exhibit V-l details the data required to update 

the. enforcement strategy, the source of the data and the Office of 

personnel who should be respnsibl'e for .codecting this data. 
._ . . 

I_, 

I,nspection Data 

The E?A inspector *is- in the unique psition of being 

'&Se: to physically verify the exlstinl; equipment in. the. plant. 

Sijzce. the allocation of-inspection rescurces relies heavily on an. 

estiztate of tSe number of transformers and capacit‘ors in each 

target. group's plants, it would he desirable to update these 

es'ri;nates. The inspector ‘also slay ke able to infer from the 

2lant's recirds or from physic& ins?ecticn of d"szmple of the PC3 

equipent; the age ,of the-PC3 eculsent and hence, the likely date 

of the equipent's reraoval 2~x1 ser-Tics. Tke Lnsaector" will also 

, 
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. 

. _i 

keep a record of the numbe; and t&e. of violations detected 'at 

'each plant, Therefdre;, at a minixikun,~ the inspector should gather 

the following informition: 

0. tile number of PCB -transformers and capacitors 
ti service in each'plant, 

age. of each. transformer and capacitor in 
p+nt,i- and 

number and type of violations detected, 
;. . 

As discussed above, the inspectors“ pie& of the plant manager's 

awareness of the PCB regulations and other qualitative data are 

also useful when updating tie enfOrCgment strategy. ’ 

. 

Maaifest 

: 
'tie 

, -c- 

Reporting System ._ 
. - 

. . 

manifest reporting lsyst&l will require all 

generators, trtisporters and disposers of hazardous waste to 

report on the amount, t=e and source of hizardous waste handled 

each year. This 's.ysta is designed .to track all hazardous wastes 

and hence, to detect violations by checking for discrepancies ix .. 
the data. This systezu wili allow ETA to, b'eeg a recotd of al1 

PCB's, disposed of properly in C'XL2's or incinerators by each ' 

target groq. ’ 

._ 

_ 6. 

- .:. 

. 

%e law d&es not require that age be rzported. :If these data are 
unavailable, t?e inspector should estkate the age d&stribution of 
the transforxess and capacitors ir, the plant or, at a minimm, the 
merage age of all PC3 transformers and the average age of a+ X3 
capacitors i2 the plant. / 
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~NFORlLATION FOR 
TBE'ENEORCEMENT 

UPDATING. 
STRATEGY 

0. 

c 

s OFFICE/PERSONNEL 
-RESPONSIBLE. FOR . 

COLLECTING IXFORMATION IXFORMATION _' SOURCE 
. 

E&'fnspectort _- 
: . 

Average number of 
EC3 transfoqers. 
and _capacitors.pr 

. Plant . 

Inspections' 

ETA Lispectors Inspect&s Age distribution 
of PC3 equipment 
) - _ I : 

. . 

GA inspectors _. Xuiiiker and type 
of violations 

Inspections 

:. . 

BCB’s disposed of 
properly 

RCRA Manifest 
Reporting SystemI‘ 

Office,of Bazardous 
Wastes. 

. 

Estimates by EPA 
or E?A Contzactors 

Office of *. 
Enforcement 

Cost of compliance 
.^ Office of _ 

Znforcement . 
. 

Cmk of inspections Office of 
%nforcmerit 

\ 

Office of 
Enforc-ent 

mlauntof 
1 . . pen&t ie.4 assessed 

E?A resources 

Office Of 
Enforcement 

Office of . 

Enfd'rcement 
Office of 
Enforcecent 

AInsuectFons will he the source of this infomatior, prior t0 the 
St&LID Of the :a\ S;rStem. . 

. 


